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ABSTRACT 



A semiconductor device manufacturing apparatus and 
method includes a reticle Library for acconunodating therein 
a first reticle cassette, a cassette table for holding thcicon a 
second reticle cassette of a shape different from that of the 
first reticle cassette, a tint caning and closing mechanism 
for opening/closing the first reticle cassette in accordance 
with a predetermined first sequence, a second caning and 
closing mechanism for q>ening/closing the second reticle 
cassette in accordance with a predetermined second 
sequence diffwent from the first sequence, a reticle stage for 
holding a reticle as unloaded from the first reticle cassette, 
for use of the reticle in the apparatus, a reticle hand fOT 
conveying a reticle as unloaded from the reticle stage, and 
a controller operable to discriminate one of the first and 
second reticle cassettes into which one cassette the reticle as 
unloaded from the reticle stage is to be accommodated, on 
the basis of reticle control infcHination. The controller is also 
operable to move, through the reticle hand, the reticle into 
the first reticle cassette as being opened by the first opening 
and closing merfianism when the controller concludes that 
the reticle is to be accommodated in the first reticle cassette. 
The controller is also operable to move, through the reticle 
hand, die reticle into the second cassette as being opened by 
the second opening and closing mechanism when the con- 
troller concludes that the reticle is to be accommodate in the 
second reticle cassette. 

7 Claims, 3 Drawing Sheets 
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MFTHOn AND APPARATUS FOR devices, for example, whexcin transfer of an original, such as 

MA!S?jJfoJS^Su^R a «ticle. is exe«tcd effidenUy while rcdud«g adhesion of 

DEVICES foreign particles to the reticle. 

In accordance with an a^ct of the present invention. 
FIELD OF THE INVEimON AND RELATED 5 there is provided a semioonductor dcWa manufacturing 

apparatus, conqwising: cassette accommodadflg means for 
acconunodating a first cassette for storing an original 
This invention relates gcncraUy to a method and apparatus thadn; conveying means for unloading the original out of 
for the manufacture of semiconductor devices. More the first cassette in the cassette acconmiodating means and 
particularly, the invention is concerned with automation of . for conveying the origiaal into the ^aratus so thai the 
reticle conveyance, for example, in a semiconductor device original is used or processed therein; cassette mountmg 
manufacturing ^aratus. wherein an original such as a means for mounting a second cassette having a shape 
photomask or retidc, is to be used. diffcrentfromtlutof thefirstcassette;and^^^^^^ 

^ for disaimiiiatinc whether the ongmal unloaded out of die 

In order to prevent adhesion of f<ffeign paittcles to a ^ cassette, for use or for a process in the apparatus, is to 
reticle, to meet the requirement of further miniaturization of 15 ^ moved, after the use or the process, back to the first 
a semiconductor device, semiconductor device manufactur- cassette or (he second cassette on the basis of information 
ing ^paratuses use a mechanism for automatically unload- related to the original and stored in the ^jparatus, and then 
ing a reticle firom a reticle cassette, which accommodates moving the original to one of the first cassette the second 

reticles therein, and for automatically conveying the reticle cassette. 

to an exposure station. Also, in order to avoid adhesion of 20 yhe apparatus may further comprise display means for 
foreign particles to a reticle, an operator manages tht displaying, to an opaalor. whether the original is moved to 
number of (^rations in which that flic reticle is used, to cassette or the second cassette, 

detennine execution of a reticle cleaning operation, an ^ conveying means may use one of information sup- 
inspection operation for adhesion of foreign particles on the ^.^ thereto from an operational unit foe controlling the 
reticle, and an inspection operation for any fault of a pattern 25 apparatus and information stored in said apparatus, to 
of the reticle, and so on. execute the discrimination. 

In such an operational environment and apparatus in the structure described above, the original unloaded out 
environment, reticle cassettes to be used in a reticle cleaning cassette accommodated in the cassette accommodat- 

system, a reticle foreign-particle inspecting system, a reticle means may be conveyed to the apparatus and may be 

pattern-fault inspecting system or the like, have different 30 processed therein. 

sh^s peculiar to these systems, respectively. That is no Discrimination may be made as to whether the original 
unification or compatibiUty in the shape. Fcr this reason, if ^^^yij^^ been used or processed is to be moved back to (he 
a reticle having been cleaned by the reticle cleaning system cassette so that the original is to be used or processed 

is to be loaded into die semiconducto" device manufactunng ^ apparatus, or it is to be moved back to a separate 
apparams, it is necessary to transfer the reticle from a reticle 35 cassette, having a different shape, so that the original is to be 
cassette fOT the reticle cleaning system into a reticle cassette ^ apparatus for use with a cassette of diflTcrent 

for the seniiconducior device manufacturing apparatus. To wherein discrimination may be made on the basis a 

this end, the operator carries a reticle cassette having a selected one of original management information suppUed 
reticle kept therein and a vacant reticle cassette for the from opoational means to control means, few controlling the 
scmiconductOT device manufacturing waratus, into a clean 40 j^^y^y^ng nicans, and original management informaUon 
room and executes transfer of the reticle between them. prepared in the apparatus. 

eTTx^^Aovr^ij'TTicT^ivcxrrTnM The original with which die discrimination has bccD 

SUMMAKV OF THE INVEOTION ^^^^^ ^ ^^^^^ ^ appropriate cassette, in 

This process receives the operator to enter a dean room accordance with the original management information 

every time a reticle is to be transferred. Since the number of selected by an operatoa'. 

reticles to be used is inaeasing. it prolongs the reticle After the original is moved back into a cassette by the 

transfer operations performed by the operator. Also, the conveying means, the control means may operate to cause 

manual reticle transfer operation does not avoid particle display means to perform display, for an operates, concern- 
adhesion completely even if it is done carefully. ^ ing tiic cassette into which the original has been moved 

A reticle transfer mechanism has been proposed in an bade 
attempt to decrease the work time and reduce partide in accordance with this aspect of the present invention, 

adhesion. However, in such a mechanism, there is an opera- after the original is used or processed, an j^jparatus which is 

tion for loading a cassette into which a rctidc is to be to be used subsequentiy is discriminated automatically with- 

transferred. Since the cassette has to be loaded manually by out any manual operation or additional mechanism, and die 

an operator, there is a possibility that a retide whidi is not original is transferred automatically to a cassette whidi is to 

to be transferred is transferred by an error of the c^ator so be used with the subsequent apparatus. This prevents adhe- 

that the reticle, which is not going to be used, is loaded into sioo of partides to the original during the original transfer 

the semiconductcH^ device manufacturing apparatus. If this operation. 

occurs, the operation of the semiconductor device manufac- ^ Since the original transfer operation is based on the 

tiuing apparatus will be stopped or an erroneous <^>CTation infannation Within the apparatus, unwanted stoppage of the 

will occur. operation due to an error in original transfer, for example, is 

Further, the reticle transfer mechanism has to be installed avoided. The work time of the operator is reduced, and the 

in a clean room. This requires a very large dean room, and rate of operation of Uie apparatus as well as die operation 
it increases the cost of die apparattjs or settings. 65 cfiBdency of the operator increase. 

In is an object of the present invention to povide a These and other objects, feattires and advantages of die 

method or ^aranis for die manufacture of semiconductor present invention will become more apparent upon a con- 
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sidcradoB of the following description of the prefeired management information supplied from the operational unit 

cmbodimcDts of the present invention taken in conjunction 23. for selection of reticle management infcffmation to be 

with the accompanying drawings. used. 

^ If there is letide management infonnation supplied from 

BRIEF DESCRimON OF THE DRAWINGS 5 the operational unit iTiTis read into the contrd means 11. 

FIG. 1 is a schematic and perspective view of a portion of ^ ^ reticle management information supplied from 

a semiconductor device manufacturing apparatus according operational unit 23, retidc management information 

to a first embodiment of the present invention, which portion already stored in the apparatus is read into the control 

relates to conveyance of a reticle. means 11. 

na 2 is a plan view for explaining movement of a reticle . ^ rcqwnse to the reading of the reticle management 

in the semiconductor device manufacturing apparatus of the information, the control means U operates to actuate the 

FIG 1 embodiment cassette library 7 to move a designated cassette 2 to the 

FIG. 3 is a schemadc and pei^ve view of a portion of T/il'^nflh^L^.^^ ^ri"*^"*' 

a semicoaductor device man\rfa^mrlngaH^^ rs ^^o^Jc cassette 2 through the cassette ppem^^^^^^ 

to a second embodiment of the raescnt invention, which . ^ ^ 

portion relates to conveyance of a reticle. As the door of the cassrtte 2 opens, the reticle hand 1 is 

routionally moved toward the cassette 2 and, then, it is 

DESCRHnON OF THE PREFERRED moved forwardly into the cassette 2. Subsequently, the 

EMBODIMENTS ,0 ^^^^^^ ^ moved upwardly so that the reticle 6 within 

the cassette 2 is placed on the reticle hand 1. Thereafter, the 

Referring to HGS. 1 and 2 showing a semiconductor reticle hand 1 holds the reticle 6 in the cassette 2 through 

device manufacturing apparatus acccH-ding to a first cmbodi- vacuum attraction, whereby the reticle 6 is fixedly supported 

ment of the present invenUon. denoted in FIG. 1 at 6 is a by the reticle hand 1. As the reticle 6 is held by vacuum 

reticle, and denoted at 2 is a reticle cassette for storing a attraction, the reticle hand 1 is moved baclcwardly and is 

reticle therein. In this crabodiracnt. a pluraUty of reticle ^ rotationaliy moved toward the reticle stage 9. Then, it is 

cassettes 2 can be accommodated Denoted at 7 is a cassette moved forwardly and downwardly and, then, backwardly, 

library, and denoted at 3 is a cassette openiDg^dosing whereby the reticle 6 is conveyed onto the reticle stage 9. As 

mechanism annexed to the cassette library 7. Denoted at 5 a result of this, the reticle 6 is displaced in the dirccUon of 

IS a cassette opening^closmg mechanism for opening and an arrow 13 from the position of the cassette 2 in FIG. 2. and 

dosing a cassette 4 with an upper cover 4a and a lower base ^ it is conveyed onto the reticle stage 9 

having a shape different W that of the cassette ^ ^s the retide 6 is conveyed onto the retide stage 9. the 

^T^lL^"^.T.t^^ i'*'^' cassette 4can ,^^^y ^ reticle manage- 

^HH.^;1^. V "^^f^^ "^^"^ ' information, regarding the number of operarionTin 

rencic IS 10 oepiaceaior execution or an exposure process, jhc retide has been used, to thereby renew that 

Denoted at 1 is a retidc hand far unloading or loading a number. If the retide management infomation used is the 

reticle out of ot into the cassette 2 or the cassette 4, through one having been suppUed from the supcrordinatc operational 

vacuum attraction. Denoted at 8 is r^de hand driving unit 23, the renewed retide management information is 

means which serves to perform (i) rotationai drive f<x transmitted back to the operational unit 23 

dianging the orientation of the reticle hand 1 toward the ^ ^ pattern of the retide 6 placed on the retide stage 9 is 

cassette z, me c^sctte 4 or the rcttdc stage 9, for exan:9>le, projected and printed onto a semiconductor wafer (not 

(u) honzontal dnvc for expanding or contracung the rrticle ,hown) through the semiconductor device manufacturing 

1. ^""^th ^''T^'i "^""^^^ ^"'^ T""^ ^PP^*^- ^ predetermined exposure process or prc^ 

^„rr^ iT I ^'^^^i^^r cesses are completed and the use ofTc reticle 6 is finis^d. 

Denoa^ at 11 IS contrd means for c^ for collection of the reticle 6 into the cassette 2. the operator 

? * "^^^i disp^ying informa- semiconductor device manufacturing apparattis by using the 

tion about ttie state of operauon of the reticle hand as well control means U and the display 10. In^sponse.L control 

as informatton ^fl^^^^,«^«^°fssctte into whid) or out of ^.eans 11 diecks the data, in the retide management 

whidi a rettcle has been loaded or unloaded. ^ information, regarding the number of operations in whidi 

The control means is connected to a superordinate opera- the retide has been used (i.e., the number of opcxations in 

tional unit 23 to which a pluraUty of semiconductor device which the reticle has been conveyed onto the reticle stage 9 

manufacturing ^arattiscs can be connected. The cassette 4 for execution of the pattern printing process). 

^ different shape has the same sh^ as that of a cassrtte to if this number is less than a predetermined limitation 

be used in a retidc deamng apparatus. ^.^^ for use of die reticle, the control means U performs 

The operation of the apparatus will be described with an operation that is the reverse of the reticle loading 

reference to FIGS. 1 and 2. operation, whereby the retide 6 is coUected into the cassette 

For use of a reticle in the semiconductor device manu- 2 from the reticle stage 9. In response, conq>letion of 

facturing apparatus, an operator loads die cassette 2, having collection of the retide 6 into the cassette 2 is displayed by 

a reticle 6 stored therein, into the semiconductor device 60 the display 10. The motion of the retide 2 described above 

manufacturing apparatus. Simultaneously therewith, a corresponds to an arrow 14 in FIG. 2. and it means that the 

vacant cassette 4 usable with the deaning apparattis is reticle 6 is unloaded from the reticle stage 9 into the cassette 

loaded. The oontt'd means 11 and the display means 10 are 2. 

manipulated, and the retide loading operation of tfie semi- If the data in the retide management information, con- 
conductor device manufacturing apparatus starts. In 6S ceming the numbw of operations in which the retide has 
response, the semiconductor device manufacturing appara- been used, is equal to the i^edetermined limitation number, 
ttis performs discrimination as to whether there is reUcle the control means 11 controls the reticle hand 1 to collect the 
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reticle 6 toward the cassette 4 si<le. More spccificaUy. the After the letidc 6 is used so that it ^ ^;°JJ,<=^^^ 

reticle hand 1 is rotatioaaUy moved toward the reticle stage to a cassette, the operator manipulates the control means " 

9 and then it is moved forwardly and upwardly to hold the and the display 10 to start the operation for unloading the 

rctidc6throughvacuumattraction.SubsequcnUy,thcreticle reticle 6 &om the scmicondurtor ^cviw manuf a^^ 

hand 1 is moved backwardly and is rotaUonally moved 5 apparatus. In response, the wntrol means 11 <^cckst^ 

toward the cassette 4. As the reticle hand 1 is moved in the reticle management infoimauon regardmg Ac num- 

rotationally toward the cassette 4. the cassette opening/ ber of operations in which fte reticle has been used, 

closing mechanism 5 opens the upper cover 4a and the lower If this number is less than a predetermined hmitation 

base 4b of the cassette 4. After the cassette 4 is opened, the number for use of the reticle, the control means 11 P^^^ 

reticlchandlismovcdfcffwardly and downwardly to place an operation which is the reverse of the reticle loading 

the rctidc 6 on the lower base 4i». As the reticle 6 is placed operation, by which the retide 6 is collected mto the cassmc 

on the lower base 4fr, the retide hand 1 moves back and the 2 from the retide stage 9. Completion of coUection of the 

opcning/dosing medianism S closes the cassette 4. As the retide 6 into the cassette 2 is displayed by ttie display 10. 

cassette 4 closing moion completes, die display 10 displays This operation cOTcsponds to an arrow. 14 in FIG. 2, and it 

information that the irtidc 6 has not moved back to the means that the retide 6 has been coUected mto the cassette 

unloaded cassette 2 but it has been collected into the cassette 2 from the retide stage 9. 

4. Also, the display 10 displays that the reticle 6 is the one FIG. 3 is a perspective view of a portion of a semicon- 

whidi should be cleaned. ductor device manufacturing apparatus according to a sec- 

The operation described above ccn^ponds to an arrow ond embodiment of the present invention, which pc^on 

16 in FIG. 2, and it means that the retide 6 has been relates to rctidc conveyance. TOs embodinwnt differs from 

unloaded from the reticle stage 9 into the cassette 4. 20 first cnAodiment in ttiat: the cassette 4 of diffaent shape 

The reticle 6 is deaned by the deaning apparatus (not ^^^^''i^^G. lisrq)lacedby ac^ttel9^^^^^ 

shown) and, if the operator inputs a command to load die to accommodate a pliiraUty of rettdes 6; and ttie cassette 4. 

dS ^ticle ^tt^^e semirnductor device manufactur- the cassette table 12 and the cassette -P^^^f<>'^^^;^^ 

ing apparattis, the cassette 4. unloaded from the reticle means 5 arc replaced by the cassette 19to pl^^^^ 

SLKw^s. is placed on the cassette table 12. Also. an upper cassette cover 17 for accommodatmg the cassette 

at the ITtimX a vacant cassette 2 is set in the cassette 19, a cassette table 20, and a cassette coyer opemng/dosjng 

mechanism 18. The cassette cover opemng/closmg mccha- 

these cassettes are set in the semiconductor device nism 18 serves to open or <^l«^^^^^ifl^^^ 

manufacturing apparatus, the opaator manipulates the con- ^ cassette cover 17 and the cassette table 20 on which the 

trol means 11 and the display 10 to start the retide loading cassette ly is piaceo, ^. . . 

o^^^ loading the reticle into the semiconductor The cassette 19 placed on the cassette table 20 is moved 

SmanufaduriS apparatus, In response, for selection by means of an elevator mechanism 22 and a mountmgu^^^ 

of retide management Ximation to b^sed, the semicon- 21, along a Z direction, namely, upwardly and downwardly 

ductor device manufacttiring apparattis checks whettier there The cassette 19 has the same sh^ as ttiat of a cassette 

is reticle management informaUon supplied from the super- used in a retide particle-inspection apparattis. for example, 

ordinate op«ational unit 23. The operation of the semiconductor device manufacturing 

If there is retide management information suppUed from apparatus of this embodiment will be explained with refcr- 

the operational unit 23» the retide management information ence to FIG. 3. 

from the operational unit 23 is read into the control means ^ When a r^cle is going to be used in the semiconductor 

11. If there is no reticle management information from ttie device manufacttiring apparams, the operator uses a reticle 

operational unit 23. reticle management infonnalion, having paiticlc-inspecdon aR)aratus (nol shown) to perform an 

already stored in the apparattis, is read into the control operation with a rctidc 6 to be used, with respect to the 

nj^s 11 adhesion of fordgn partides thereto. The retide 6 having its 

As the retide management information is read, the contrcd ^ inspection conqjletcd is accomniodated in the cassette 19, 

means U crates to cause the cassette <^ning/dosing and the cassette 19 is hdd on ttie cassette table 20 and wittun 

driving means 5 of ttic cassette table 12 to open the upper the isppa cassette cover 17. 

cover 4fl and the lower base 4b of the cassette 4. As the The operator mounts the cassette 19. held by the cassette 

cassette 4 opens, the retide hand 1 is rotationally moved table 20 and the upper cassette cover 17. on the semicon- 

tt)ward the cassette 4 and, then, it is moved forwardly and 30 duaor device manufacturing apparatus and, at the same 

upwardly to hold (he reticle 6 by vacuum attraction. time, mounts a vacant cassette, which is used as a standard 

As the reticle 6 is hdd fixed by vacuum attraction, the cassrttc in the scraiconductOT device manufacturing appa- 

t^clc hand 1 is moved backwardly and it is moved roU- rams. Then, the opcratOT manipulates the control means U 

tionaUy toward the reticle stage 9. Subsequently, it is moved and the display 10 to start the retide loading opcrauon of the 

foiwardW and downwardly, and then, backwardly whereby 55 semiconductor device manufacttiring apparams. In response, 

die retide 6 is conveyed onto tiie reticle stage 9. the semiconductor device manufacttiring jqjparatus checks. 

With this operation, the retide 6 is moved along an arrow for selection of retide management infonnatton to be used 

15 from die p^on of the cassette 4 in FIG. 2. and it is whether there is rcttcle management information supphed 

conveyed ontt) the irticlcsttige 9. from (he operational unit 23. 

AS the reticle 6 is conveyed onto the reticle stage 9. the 60 If there is retide Mnagernent information suppUed from 

control means U erases the data, in the retide management the operational unit 23. it is read mto the control n^^^U. 

information, concerning the number of operations in which If there is no retide management mformatton supphed from 

the reticle has been used, and it newly starts management of the opcraUooal umt 23. the reticle management "formation, 

thai number. If the used retide management information is having already stt>red in the apparattis, is read into the 

the one having been suppUcd from the operational unit 23, 65 control means 11. 

the renewed retide management infcrmation is transmitted As the reticle management information is read, the control 

back to the operational unit 23. means 11 operates tt> cause die cassette cover opening/ 
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closing mecbamsm 18 to separate the upper cassette cover 7 closes the cassette 2. As the cassette 2 closes, the reticle 6 

17 and the cassette table 20 from each othez: Ttus brings the does not move back to the cassette 19 itom which the reticle 

cassette 19 into a state id which it can be separated and 6 has been unloaded, and the di^iay 10 displays that the 

moved downwaidly. reticle is collected into the cassette 2. Also, the di^lay 10 

As the cassette 19 is brou^t into a state in which it can 3 displays the necessity of moving the reticle to a different 
be separated and moved downwardly, the elevator media- 

nism 22 moves the mounting table 21 downwardly until the ^ operauon, the retidc 6 is collected from the 

position in the cassette, where the reticle 6 selected by the ^^^f ^^S^ ^ ^^^^ ^ 

operator is placed comes to the same level as of the reticle ^ * ^^^^ ^ unloaded from a sqjarate 

I 10 apparams is to be loaded Into the semiconductor device 

. 'u I ^ _L . . . , manufacturing ^paratus, the operator places a cassette 2 

AS me elevator mc^amsm 21 moves the mountmg table ^^^g unloaded from the separate apparatus on the 
21 to the posiUon of the same level as the reticle hand 1, the cassette libraiy. Also, the operator places the cassette table 
reticle hand 1 is moved rotationaily toward the cassette 19. 20 having the cassette 19 held thereon as well as the upper 
Then, it is moved fonvardly and upwardly into the cassette cassette cover 17. on the mounting table 21. 
2. so that the reticle hand 1 holds the reticle 6 in the cassette After these cassettes are set in the semiconductor device 
2 by vacuum attraction. As the retidc 8 is held fixed by manufacturing apparams. the operator manipulates the con- 
vacuum attraction, the retidc hand 1 is moved backwardly trol means 11 and the display 10 to start the reticle loading 
and, additionally, it is rotationaily moved toward the reticle operation of the semiconductor device manufacturing appa- 
stagc 9. Subsequently, it is moved forwardly and down- ratus. In response, for sdection of retidc management 
wardly and. then, backwardly. by which the reticle 6 is ^ information to be used, the semiconductor device manufac- 
conveyed onto the reticle stage 9. turing apparatus checks whether there is reticle management 

With this operation, the reUde 6 Is conveyed to the reticle information suppUcd from the opmiional unit 23. 

stage 9, from the position of the cassette 12. ^ ^ retide management information supplied from 

As the retide 6 is conveyed onto the reticle stage 9, the „ ^^^P^^^ ^- is read into the control means 11. 

control means 11 rewrites the data in the retide management ^ there is no reUclc managemem information supplied from 

information, rdated to the retide 6. and it renews the data Jhe operational unit 23, the reticle management information, 

regarding the number of operations in whidi the reticle has '^^^ ^ apparams. is read into the 

been used or the data regarding tiie apparams which is going control umt U. 

to be used subsequenUy. If the used retidc management 30 As the retide management information is read, the control 

information is the one having been suppUed from the means 11 moves the cassette 2 in the cassette Ubrary 7 to the 

operational unit 23. the renewed reticle management infor- position of the same level as the reUcle hand 1, As the 

mation is transmitted back co the operational unit 23 cassette 2 is moved up to this position, the cassette opening/ 

Upon completion of use of the reticle 6. for collecting the ^P""*' the door of the cassette 2 As die 

reticle 6 int7the cassette, the operator uses the control unit 35 ^J"^ ^ *f T""^^ rotaUonaUy 

11 and die display 10 to start the operation for unloading the ^T^IThT^ V^TV ""r ' 1 M^'^'^i'^''*"^ 

reticle 6 out of the semiconducJ^ device manufartming ^^"^^ ^^""^ 

^aratus. In response, the control means 11 checks the data * ^ * . , . ^ ^ . . 

regarding the number of operations in whidi die retidc has j^? ^^^t ^^"^ ""^"^"^ attraction, the 

been used cr the data regarding the apparams to be used 40 * '^''^ backward and is moved rotationaily 

subsequently. toward the retide stage 9. SubsequenUy, it is moved for- 

Tf:„«i-*,' . 1 wardly and downwardly and, then, backwardly. whereby the 

^ 1^ w„ ?k"" reticle «.fte same apparatus is ^^ele is conveyed onto the reticle stage S». ^ 

to be used again, the control means Uperfanns an operation .w- ^ ^- . 7^ 

thatis the reverse of the retide loadingVnition for loading J^* ^ 2^"°v f u """'y'*' ""^ 

the reticle 6 from the reticle stage 9 sudhL the reticle I « f^^e 9- from the position of the cassette 2. 

is accommodated into the cassette 11. and coUection of flie ^ * conveyed onto the reticle stage 9. the 

reticle < into the cassette 11 is dispUyed by the display 10. f " rewntes the data in a>e reticle management 

With this operation, the reticle 6 is coUected fioin die ZiHZ'^ "^'^T'k 

reticle stage SMo the cassette 11. h ''^ "^"^ 

^ the retide has been used or the data regarding an apparatus 

If a different apparatus is to be used subscqucnUy. the to be used subsequenUy. If the used reticle management 

control means 11 controls the reticle hand 1 to coUcct the information is die one having been suppUed from the 

retidc 6 into the cassctu 2. operational unit 23. the renewed retide management infor- 

More specificaUy. the retide band 1 Is rotationaily moved mation is transmitted back to the operational unit 23. 

toward the reticle stage 9 and, then it is moved forwanUy and 53 While die invention has been described with reference to 

upwardly into the cassette 2. The reticle hand 1 then holds the structures disdosed herein, it is not confined to the 

the retidc 6 in the cassette 2 by vacuum attraction, and it is details set forth and this application is intended to cover such 

then moved backwardly and rotationaUy toward the cassette modifications <s changes as may come within the purposes 

2* of the improvements or the scope of the following claims. 

As the reticle band 1 is rotationaily moved toward the 60 ^^hax is claimed is: 

cassette Z the cassette library 7 opens the cassette 2 by using ^* ^ semiconductor device manufacturing apparatus, 

die cassette opening/closing mechanism 3. As the cassette 2 comprising: 

opens, the reticle hand 1 is moved forwardly and down- a retide library for accommodating therein a first retide 

wardly to place the retidc 6 in the cassette 2. As the reticle cassette; 

6 is placed in die cassette 2. the retide hand 1 moves 65 a cassette table for holding thereon a second retidc 

backwardly. As the retide hand 1 moves backwardly, tiic cassette of a shape different from that of the first rtticle 

cassette opening/closing mechanism 3 of the cassette library cassette; 
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a first opening and closing mechanism for c^iening/ 
closing the first reticle cassette in accordance with a 
prodetennined first sequence; 

a second opening and closing mechanism for opening^ 
closing the second reticle cassette in accordance with a 5 
predetermined second sequence different from the first 
sequence; 

a reticle stage for holding a reticle as unloaded from the 
first reticle cassette, for use of the raicle in said 
apparatus; 

a reticle hand for conveying a reticle as unloaded from 
said reticle stage; and 

control means operable to discriminate one of the first and 
second ictide cassettes into which one cassette the 15 
reticle as unloaded from said reticle stage is to be 
acconimodatcd, on the basis of reticle control 
information, said control means further being operable 
to move, through said reticle hand, the reticle into the 
first reticle cassette as being opened by said first 20 
opening and closing mechanism when said control 
means concludes that the reticle is to be accommodated 
in tiie first reticle cassette, and also to move, through 
said reticle hand, the reticle into the second cassette as 
being opened by said second opening and closing 25 
mechanism when said control means concludes that the 
reticle is to be acconmiodatcd in the second reticle 
cassette. 

2. An apparatus according to claim 1, further con^aising 
display means for displaying, to an operator, whether the 30 
unloaded reticle is moved to the first reticle cassette or the 
second reticle cassette. 

3. An ^aratus according to claim 1, wherein said control 
means uses infonnation supplied thereto from an operational 
unit for controlling said ^aratus and inf omation stored in 35 
said apparatus, to execute the discrimination. 

4. A semiconductor device manufacturing method, com- 
prising the steps of: 

placing a first reticle cassette in a reticle library, wherein 
the first reticle cassette can be c^ncd and/or closed 40 
through a first opening and closing mechanism in 
accordance widi a predetermined first sequence; 



placing a second reticle cass^te of a shape different from 
that of tiie first reticle cassette, on a cassette table, 
wherein the second retidc cassette can be opened 
and/or closed tiu^ugh a second opening and closing 
mechanism in accordance wife a predetermined second 
sequence different fixnn the first sequence; 

caning the first retidc cassette by use of the first opening 
and dosing niechanism; 

pladng a reticle, as unloaded from the first retide cassette 
being opened by the first opening and closing 
mechanism, upon a retide stage; 

performing a process for manufacture of a semiconductor 
device, by use of the retide placed on the reticle stage; 

unloading the reticle from the retide stage and conveying 
it through a reticle hand, after completion of the pro- 
cess; 

discriminating, through control means, one of the first and 
second retidc cassettes into which one cassette the 
rrtidc as unloaded from tiic retide stage is to be 
accommodated, on the basis of retide control informa- 
tion; and 

moving, througji the retide hand, the retide into the first 
reticle cassette as being opened by the first opening and 
closing mechanism when the control means concludes 
that die reticle is to be accommodated in the first reticle 
cassette, and moving, through the reticle hand, the 
r^dc into the second cassette as being opened by the 
second opening and closing mechanism when the con- 
trol means concludes that the reticle is to be accom- 
modated in the second retide cassette. 

5. A method according to claim 4, wherdn die control 
means performs said discriminating step on the basis of the 
number of opffations of conveyance and use of fee reticle on 
fee retide stage. 

6. A mefeod acccM-ding to daim 5, fiirfecr comprising fee 
step of cleaning fee reticle, as conveyed into fee second 
reticle cassette, outside fee second retide cassette. 

7. A mefeod according to claim 6, wherein fee second 
reticle cassette is ad^ed to accommodate plural reticles 
feerein- 
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